In his article "Middle School Math Teaching and How It Harms Our Children," Jerome Dancis (HMNJ 20, 1999 ) raised a number of pertinent issues related to classroom practice. In particular he identified a number of fundamental teaching practices that were not described in his local school system's teaching guides. I would like to elaborate on one of the issues, that of assessment in mathematics teaching. Dancis describes a disconcerting "all-or-nothing" scoring procedure used by a teacher to score an algebraic simplification question out of 25 points. Although we have no idea how many years this teacher had been teaching, there are clearly aspects of assessment practice that s/he needs to learn. I pose the following question: What do we as mathematics teacher educators forget to tell our preservice teachers about assessment?
To ensure that future mathematics teachers employ a diversity of assessment strategies, we expose our preservice teachers to journal writing, mathematics project work, portfolios and other alternate assessment strategies. These strategies have their place in the teaching of mathematics and should be encouraged because of their educative role. Also, many of our preservice teachers did not encounter these forms of assessment at school, hence the need to introduce them to the teachers. However, when practicing teachers (in the USA) are expected to have in excess of 20 grades per student in a 6 week reporting period, we understand why teachers resort to assessing homework, testing 2-3 times a week and collecting grades at every opportunity. Ensuring that the assessment procedures are reasonable, that tests are well constructed and scored fairly, would go a long way to alleviating some of the difficulties expressed by Dancis. Far too frequently we forget to inform our preservice mathematics teachers of the basics of sound test construction, implementation and grading. In the teachers' "real world" they will be required to test, test with traditional pencil-and-paper quizzes and tests, and unfortunately test frequently.
AN EXAMPLE
In figure one I depict one question from a 50 minute test to illustrate the characteristics of test construction discussed below. I have specifically illustrated my argument with a very traditional algebra test because it relates directly to the experiences of practicing teachers. Each question tests some aspect of factoring. Figure 2 gives, as an example, the scoring rubric for question 2.4. Two possible solutions are given to guide the teacher's assessment of possible student solutions. Points are allocated for specific steps in the anticipated solutions.
I turn my attention to addressing some basic issues of test design we neglect to tell our preservice teachers. b. Assign points to the amount of work and complexity of the problem (also Cangelosi, 1996) . How do you assign meaningful partial credit when scoring a question out of 25? Rather, each test item should be scored according to the number of logical steps required to complete the question. This tells the student that the process is important. The solution of question 2.4 (figure two) illustrates the allocation of each of the 4 points to various steps in the solution process.
c. The points awarded to each question should be made clear to the student on the test. In figure one the points allocated to each question are indicated for students to see.
d. Test items should be developmental (also Nitko, 1996) . Starting with simple problems and moving to more complex questions with at least 10% of the test requiring the students to apply their knowledge to new contexts.
e. Teachers must create a scoring rubric (memorandum, blueprint or answer key (Nitko, 1996) ) for the test before they administer the test. This gives an opportunity to identify errors in the questions and assign appropriate points to each question. The rubric should anticipate various student solution strategies (see Figure 2) . It is then used (flexibly) as a guide to assign points to students' work. This process improves the fairness and hence validity of a test.
f. Teachers should not only be grading for their grade book. Unfortunately the educative role of assessment has been neglected in most mathematics classrooms, leaving assessment simply a means to audit learning. Teachers should review the scored test with the students with the hope that some students may learn from their mistakes. (* Question 2.6 can be solved in one step by students who recognize this as the expanded form of (z -y) 3 . The students who sat this test were not familiar with this expression and grouped terms to find a common factor.)
Figure 1
Question two from a 50 minute algebra test on factoring
[1] = (x -7)(x -2) 1 point for seeing (x-4) as a common factor 1 point for each parenthesis 1 point for simplifying the two parentheses
1 point for simplifying (x -4) 2 1 point for simplifying -(x -4) 1 point for simplifying 1 point for factored expression
Figure 2
Scoring blueprint for question 2.4.
I hope this discussion serves as a reminder of some of the attributes of test construction that we take for granted and assume preservice teachers know because they have been through 12 years of schooling. Dancis showed that in many cases this might be a flawed assumption. If the teacher depicted in Dancis's article taught one of your students, then you could be sure that the teacher does not know how to construct a test. Although reform efforts in mathematics education introduce assessment techniques that may be more suitable and more motivating than traditional tests, let us not neglect to pass on the simple principles of sound test construction.
